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Abstract: A total of 138 middle and aged cynomolgus monkeys (Macaca fascicularis) (above 10 years) were 
classified into three groups based on fasting plasma glucose (FPG) values, specifically low FPG, normal FPG, and high 
FPG group. Total cholesterol (TCHO), triglycerides (TG), high density lipoprotein cholesterol (HDL-C), and low density 
lipoprotein cholesterol (LDL-C) were detected in blood by automatic biochemical analyzer. The mRNA expressions of 37 
diabetes-associated genes were analyzed with Real-time PCR in monocytes isolated from monkey peripheral blood. No 
significant correlation between the four serum lipid indictors HDL-C, LDL-C, TCHO, TG and FPG (P[] 0.05) were 
found. However, the expressions of ACE, ACLY, PRKCBI, SLC2A4, SNAP23, VAPA, IGF2BP2, and IFNG were 
significantly enhanced when FPG increased (P«0.05). 
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П 15 mL[] EH] E] E] E] Ma et al, 2007)(1.6 mmol/ 
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Tab.1 Statistical analysis of different FPG groups and four blood lipid biochemical indicators( x + S) 
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0 0 Group ЕРС TCHO HDL-C LDL-C TG 
O1 O GreupI (№20) 2.66+0.37 2.60+0.68 1.36+0.45 0.690.33 0.85+0.42 
D IL [] Group I (№86) 4.28-0.57 2.67+0.65 1.35+0.40 0.78+0.37 0.79+0.26 
D Шр Group Ш (Л=32) 6.36+0.58 2.55+0.65 1.23+0.39 0.78-0.30 0.84+0.33 
Pg „0 <0.001 Pg .U =0.672 Рр .D =0.906 Рр .U =0.403 Рр .ü =0.414 
P-Value Pg .ü «0.001 Pr .D =0.861 Рр .U =0.375 Pn .U =0.487 Pg .ü =0.904 
Pn .ü «0.001 Pg .D =0.222 Pg .U =0.091 Pn .U =0.963 Pg .U =0.415 
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Тар. 2 Relative expression analysis of eight diabetes related genes significantly associated with FPG( х +S) 
ППП ПП Relative quantity 


















































ПП Symbol — GenBank[ 00 mn 000 DID UID om 
Accession No Expression level Samples GroupI GrouplI Groupi 
[] 23 0.65+0.16 0.42+0.13 0.89+0.22 
ACLY DQ147961 [] 32 0.83+0.38 0.85+0.18 2.41+0.16 
0 33 1.24+0.47 2.10-0.48 3.82+0.36 
00000 88 0.93+0.38 1.37+0.79 1.86+1.27°° 
[] 20 0.83+0.2 0.67+0.16 0.97+0.22 
PRKCB1 XM 001095880 [] 31 1.19+0.26 1.42+0.33 2.16+0.55 
n [] 34 1.93+0.32 2.80+0.56 4.04+0.53 
00000 85 1.36+0.61 1.88+0.95 2.52+1.37°° 
[] 11 0.82+0.11 1.87+0.48 0.26+0.20 
SLC2A4 XM 0011073912 [] 11 1.03+0.02 4.25+0.48 1.22+0.20 
= [] 15 1.52+0.23 10.51+3.01 14.16+9.90 
00000 37 1.03+0.02 5.54+4.10 8.70+10.21°° 
[] LZ 0.95+0.31 0.66+0.23 1.60+0.26 
SNAP23 AB172037 [] 28 1.31+0.38 1.55+0.56 2.88-0.45 
0 14 1.59+0.21 4.63+1.15 4.75+0.65 
00000 59 1.42+0.74 1.94+1.60 3.16+1.30%* 
[] 29 0.59+0.11 0.69+0.17 1.38+0.43 
VAPA AB174175 [] 35 1.16+0.35 1.42+0.27 2.46+0.31 
0 25 1.57+0.36 2.57+0.36 4.12+0.29 
ППППП 89 1.36+0.35 1.56+0.79 2.29+1.16*% 
0 33 0.64+0.12 0.51+0.28 0.66—0.07 
IFNG NM 001032905 [] 31 1.04+0.25 1.72+0.38 1.78+0.36 
= [] 20 2.47+0.49 4.87+1.99 4.75+1.61 
ППППП 84 1.52+0.78 1.69+1.76 2.74+2.09° 
[] 30 0.52+0.10 0.44+0.20 0.62+0.06 
IGF2BP2 XM 001095005.2 [] 20 1.09+0.25 1.80+0.79 1.87+0.70 
= 0 31 4.01+0.32 4.77+1.79 7.86+2.78 
00000 81 2.84+1.69 2.63+3.03 3.99+3.86° 
[] 25 0.82+0.21 0.55+0.38 1.0950.61 
= + +Í 
ACE AY348177 [] 19 1.08+0.23 2.91+0.99 5.49+0.25 
0 22 1.58+0.54 7.76+1.96 17.36+3.82 
ППППП 66 1.4240.43 3.66+3.43 9.6113.38* 
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Gene relative expression was compared with the expression of gene respectively in low FPG group, data indicated as x 3 
groups were analyzed by SPSS17.0 One-Way ANOVA. Superscript letters “a” P<0.05 for relative quantity of group II/group III were considered 
statistically significant, and “b” Р<0.05 for relative quantity of groupI /group Ш were considered statistically significan 
expression quantity normal blood sugar and high blood sugar group P «0.05, “b” that high glucose group compared with the 
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Tab.3 Relative expression analysis of 29 diabetes-associated genes in middle or aged cynomolgus monkeys ( x +5) 
00000 Relative quantity 




































































ПП sympo GenBank 0 0 0 0000 mm UID UI ПП 

Accession No Expression level Samples Groupl Groupll Group III 
[] 29 0.85+0.22 0.70+0.20 0.56+0.15 
[] 23 0.95+0.26 1.69+0.33 1.24+0.18 

G6PD XM 001095273 F: 
[] 27 1.32+0.13 5.63+1.40 2.92+0.73 
00000 79 1.15+0.46 2.58+2.29 1.64+1.19 
[] 30 0.79+0.21 0.46+0.09 0.46+0.10 
[] 28 0.99+0.26 0.77+0.14 0.93+0.11 

GSK3B XM_001110547 ii 
[] 23 .16+0.31 1.47+0.39 1.45+0.30 
00000 81 .09+0.46 0.90+0.49 0.80+0.37 
[] 18 0.800.17 0.62+0.18 0.87+0.17 
[] 36 .18+0.18 1.52+0.24 1.39+0.23 

HMOXI XM 001113241 

[] 37 2.31+0.24 3.07+0.88 2.96+0.15 
ППППП 91 3740.76 2.05+1.09 1.78+0.82 
[] 22 0.98+0.23 0.74+0.13 1.17+0.28 
[] 32 .0150.25 1.53+0.35 1.95+0.32 

IDE XM 001090017 z 
[] 17 2.45+0.33 2.99+0.57 3.83+0.71 
00000 71 7140.75 1.61+0.92 2.09+1.01 
[] 29 0.89+0.23 0.43+0.17 0.44+0.15 
Е 28 .81+0.79 2.13+0.89 1.52+0.36 

PYGL XM 001102253 5 
[] 20 4.06+1.34 5.63+1.62 9.75+3.96 
00000 77 2.77+1.54 2.30+2.19 3.66+4.76 
[] 19 0.982:0.32 0.74+0.25 0.17+0.07 
[] 20 1.03+0.25 2.61+0.88 1.92+0.68 

AQP2 XM 001110572 Е 
[] 17 1.52+0.12 7.65+2.15 8.92-4.58 
00000 56 1.53+0.45 3.23+2.96 3.55+4.69 
[] 21 1.13+0.41 0.72+0.10 0.36+0.06 
[] 25 3.31+0.74 2.52+0.88 1.04+0.24 

ССЕ2В AF013958 В 
[] 20 6.32+0.35 11.48+3.48 7.01+1.40 
ППППП 66 3.45+2.36 4.76+4.98 2.99+3.27 
[] 30 .09+0.39 0.64+0.23 0.37+0.17 
[] 23 .66+0.14 2.24+1.04 2.65+0.70 

СЕАСАМІ NM 001712 

[] 18 2.56+0.31 7.32+1.79 7.03+0.93 
ППППП 71 88+0.82 2.95+3.30 3.05+3.16 
[] 3l 0.77+0.21 0.53+0.11 0.59+0.12 
[] 33 .24+0.32 1.56+0.46 2.16+0.32 

CTLA4 AF344846 Б 
[] 20 3.26+0.37 5.13+1.31 5.10+1.65 
ППППП 84 7441.26 1.91+1.77 2.234220 
[] 9 0.9120.30 0.51+0.18 1.30+0.26 
[] 13 .18+0.22 1.61+0.46 4.05+0.22 

GCGR XM_001111894 

[] 15 5.48+0.62 7.83+2.68 7.92+0.29 
ППППП 37 3.28+2.55 4.А7+3.93 4.18+2.46 
[] 18 0.89+0.21 0.690.18 1.01+0.16 
[] 25 1.27+0.31 1.57+0.37 2.42+0.59 

ICAM1 NM_001047135 Е 
[] 24 4.71+0.44 4.36+1.04 10.23+3.05 
00000 67 2.69+1.65 2.44+1.71 4.04+4.28 
[] 22 0.86+0.22 0.66+0.16 0.94+0.16 
[] 38 1.07+0.24 1.41+0.29 1.49x0.12 

NSF XM 001105450 Б 
о [] 15 2.32+0.13 2.66+0.44 2.80+0.55 
ППППП 75 1.54+0.68 1.3120.65 1.78:0.86 






















































































304 ПОП ПП D 
ПП 
ПП ПП Relative quantity 
ПП sympo GenBank] 0 D 0000 000 UID UID ПП 
Accession No Expression level Samples Groupl Groupll Group III 
Ú 33 0.91+0.24 1.14+0.31 0.910.23 
П 32 .40+0.25 2.16+0.33 2.02+0.58 
RAB4A XM_001082985 
П 24 2.27+0.15 3.66+0.62 4.17+0.74 
00000 89 .56+0.57 2.16+1.12 2.15+1.28 
Ú 28 0.99+0.34 0.76+0.19 0.70+0.10 
Ú 50 .76+0.18 1.45+0.31 1.43+0.27 
SELL NM_001042763 
Ú 27 .98+0.25 2.82+0.85 2.62+0.50 
00000 105 .27+0.47 1.75+0.95 1.44-0.66 
П 23 0.68+0.14 0.66+0.24 0.74+0.22 
П 39 .46+0.36 1.63+0.30 1.37+0.26 
STX4 XM_001111716 
Ú 39 .83+0.39 3.76+1.20 3.53+1.13 
00000 101 4640.36 2.31+1.57 2.01+1.33 
Ú 32 0.79+0.05 0.63+0.21 0.72+0.21 
Ú 22 0.95+0.07 1.60+0.20 1.57+0.28 
STXBP2 XM_001097163 
Ú 22 .97+0.14 3.25+0.88 3.25+1.11 
00000 76 4040.46 1.60+1.22 1.67+1.11 
Ú 21 0.71+0.13 0.65+0.20 0.72+0.21 
Ú 20 .05+0.28 1.34+0.24 1.48+0.37 
TNFRSFIA XM_001118232 
П 21 .98+0.35 4.35+1.72 4.31+1.81 
00000 62 .45+0.88 2.21+1.94 2.00+1.83 
Ú 38 0.77+0.10 0.70+0.18 0.82+0.22 
Ú 36 .63+0.43 1.47+0.32 1.43+0.30 
VAMP3 XM_001095950 
П 20 3.69+0.84 3.26+0.79 2.79+0.71 
00000 94 9341.36 1.35+0.93 1.75+0.90 
Ú 22 0.75+0.24 0.73+0.39 0.78+0.50 
П 19 .35+0.51 2.34+0.84 3.35+1.52 
АСТ XM 001107315 
Ú 21 4.80+1.82 6.90+1.74 10.01+2.53 
00000 62 3.07+2.22 3.23+2.92 4.54+4.42 
Ú 25 1.04+0.35 0.63+0.29 0.48+0.29 
П 16 2.67+0.56 1.44+0.23 1.55+0.30 
INS J00336 
Ú 24 3.80+0.00 4.17+1.71 5.28x1.02 
00000 65 2.34+1.28 2.29+1.99 2.1222.10 
П 38 0.58+0.14 0.36+0.11 0.52+0.17 
Ú 43 0.98+0.13 0.87+0.15 1.28+0.22 
TNF NM 001047149.1 
Ú 15 1.32+0.26 2.23+0.42 2.57+0.41 
00000 93 0.98+0.33 0.78+0.59 1.39+0.83 
Ú 11 0.93+0.28 1.52+0.10 1.58+0.24 
П 12 1.15+0.35 6.11+2.18 2.12+0.21 
ІСЕВР5 XM 001087426 
Ú 11 2.13+0.12 22.85+7.59 5.17+1.09 
00000 34 1.95+1.35 10.53+10.39 3.11+2.49 
Ú 22 0.60+0.19 0.47+0.24 0.23+0.13 
Ú 19 1.13+0.17 1.90+0.51 1.18+0.52 
PIK3C2B AB172565 
Ú 18 3.45+0.34 4.65+0.43 7.25+2.74 
00000 59 2.09+1.09 1.51+1.68 3.08+3.72 
Ú 28 0.76+0.15 0.71+0.14 0.67+0.15 
Ú 35 0.99+0.23 1.91+0.54 1.38+0.26 
PIK3RI XM 001088964 
Ú 23 3.28+0.23 4.27+1.29 3.55+1.04 
00000 86 2.31+1.29 1.90+1.36 2.15+1.60 
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ПП 
ПП DL Relative quantity 
ПП symbo GenBank 0 0 D 0000 000 UID DID 000 
Accession No Expression level Samples Groupl Groupll Group III 
Ú 28 0.94+0.24 0.94+0.14 1.02+0.21 
Ú 28 2.05+0.20 1.48+0.21 1.82+0.22 
ІкВа XM 001087248 
П 26 3.94+0.75 2.39+0.47 2.54+0.18 
00000 82 2.02+1.26 1.59+0.71 1.62+0.51 
Ú 22 0.90+0.28 1.25+0.35 0.47+0.22 
Ú 20 1.60+0.31 3.67+1.22 3.52+1.31 
NEURODI XM_001101024 
Ú 22 2.98+0.33 12.59+5.80 15.54+4.17 
00000 64 2.78+1.33 5.29+6.00 6.19+7.05 
Ú 25 1.17+0.15 1.46+0.37 0.69+0.39 
П 15 2.15+0.23 3.13+0.99 4.68+1.85 
PPARGCI XM 001105289 
Ú N=25 5.86+0.48 12.11+5.18 10.79+3.76 
00000 N=65 2.76+1.64 6.28+6.08 6.97+8.56 
Ú N=42 0.64+0.18 0.54+0.22 0.45+0.18 
Ú N=28 1.66+0.22 2.06+0.61 1.54+0.84 
CDKN2B XM 001107391.2 
Ú N=19 2.99+0.35 7.86+3.93 4.67+1.32 
00000 N=89 2.31+1.39 2.60+3.45 1.71:1.86 
Ú N=23 0.57+0.16 0.64+0.18 0.56+0.08 
Ú N=12 1.21=0.11 1.73+0.69 0.99+0.17 
FTO XM_001092038.2 
Ú N=13 2.85+0.21 4.38+0.62 3.54+1.17 
00000 N=48 2.27+1.14 1.64+1.56 1.62+1.54 
37 П00000000000 (000,0 ШПШПППППП.ППППППППППППП 


000 

00), 00000000000 00000 0 
ООООООоОоОоОоОоОоОооо оо, 00 
ШППППШППППШПШППШПППШППП.П 
ПППППШППППППШППППППППП 
000 0 
000 0 





ООООоОоОоОоОо, 0000000 
ООООООоОоОоОоОоОоОоОоОооОо 
ПП 2030000, 370000000000 
ПППШПППШПШПШППППППШПППППППП. 
П 6Р551701ПППП ПП 0 ACE[] АСІҮП 
PRKCBI[]SLC2A4[]SNAP23[]VAPA[J]GF2BP2[]IFNG 
О 80 000000ОООООООООООООО 
ООО (р 0.05), П00 20 000000000 
00 ЕРСОООООООО ООО 300000 
ППППППППППППППППШПШПППП 
ППППШПП.ППШППШПШППППШППППП 
О ЕРСООООООООООООООООООО 


3 0 H 


UUUDUUDDDUDUDBBDBDUuüuuunnnmn 
00.0 2 000000000000, 0000 
ООООоОоОООо, 000000000000 
0, 00000000, 00000000000 


L EJ TII E. EE 



































u, 
ПП 
ПП 
00 
ПП 
0 


ООООООоООоОоОоОоОоОоОооо ооо 





0 
ПП 
ПП 


ПП 


ПП 
ПП 
ПП 
ПП 
ПП 








ПП 


ПШПШППППП.ПП Bpr-cp upon 
50%ПППППП2ППППППППППП 


1979; Bartha et al, 2000), [] [] [] HDL-C [] 


ПППППППППШППППППППППП 
ППЦППППППППППППШППППП 


ooog 
ОООО 201000000 2000000 
ПППППШППППППШППППППП 
ШППППП.ПШПППППШППППППП 
ПППППППППП 

2 П0000000000000000 














0000 HDL-C 000000 (Ledet et 
ПП 
ППППШППППП rpr-c 000000 


ОООООоОООо, 0000ООООО 
оо онр-сС0о000о ВООООООО 




















UUIDUDDUDUDBDUDD,HDL-CUD DDD 


Ц Е О ДО ОСЕ ОООО ООО 


000000 (Matsuda et al, 1993), П HDL-C 


305 


E= E=]. шек E=] 


0 
0 
0 
0 


0 
0 
а 


0 
0 


— 
v 


0 
0 





ППЦППППППППШППШПППППППП. 
ПППППШПППШППППШППП ПП T2DM(Kruit 
et al, 20100 00 0000000000000 


0 
0 


306 порсоро 320 


О000, П000000000 eU 0.05), 
TCHODJLDL-C[] TG0 0000000000, 
ШПШППШПП,ППППППППППППП 
uggggggggg.gggg 20000 
UUUDDUDUDUDuDuuuu 

ШППППШПШППППП.ПППППП 
оО00000000000000000 
ПП PCR[] (] D] D] D] UO 00000 
uggggagmumugaggugagbputul. 
ШПШПШППШППППП TZ2DM 000000 
uuiuiuuiuuuuutututututututtut 
——ПШППППППШППППП.ПППППП 
ШПППШПШПШПШППППППППШППППППП 
0000 ЕРОПППППП.ППППП ACEO 
ACLY[]PRKCBI[]SLC2A4[]SNA P23[]VA PA[]GF2BP2[] 
IFNG 0 S000 00 0d 0 DBODOOODODU 
0000 (Р<0.05)0 DL D] UU D. D. HU. UD. D DI DT D 
ПППП [ПП ПП П П П (Vassilopoulos et al, 2009; 
Zeggini et al, 2007), [] ATP O D] ПП 00 (ATP 


5 


` 


а 
nm 





- 
L3 L3 r3 r3 r3 E 


o a= с = = 0 


м 





























жа 


























D uuu 


Bartha JL, Comino-Delgado R, Martinez-Del-Fresno P, Fernandez-Barrios 
M, Bethencourt I, Moreno-Corral L. 2000. Insulin-sensitivity index and 
carbohydrate and lipid metabolism in gestational diabetes [J]. J Reprod 
Med, 45(3): 185-189. 

Guay C, Madiraju SR, Aumais A, Joly E, Prentki M. 2007. A role for 
ATP-citrate lyase, malic enzyme, and pyruvate/citrate cycling in 
glucose-induced insulin secretion [J]. J Biol Chem, 282(49): 35657-35665. 

Hao XF, Wang YL, Li XJ, Ji F, Peng BL, Rao JH, Liu XM. 2011. The 
investigation of the basal glucose in cynomolgus [J]. Sichuan J Zool, 
200, 000, 000, 00, 000, 000, 000. 2011. 
00000000000 M. 000D ,300): 111-114] 

Jeon JP, Shim SM, Nam HY, Ryu GM, Hong EJ, Kim HL, Han BG. 2010. 
Copy number variation at leptin receptor gene locus associated with 
metabolic traits and the risk of type 2 diabetes mellitus [J]. BMC 
Genomics 11: 426. 

Jin LS, Hao XF, Peng BL, Zhang YC, Wan YL, Ji F, Xia JL, Liu XM. 2011. 
Differential expression of six obesity-related genes with different 
disease phases of T2DM cynomolgus monkey [J]. Zool Res, 
32(1):50-55.0 00. 000, 000, 000, 000, 00,0 
00, 000.201. 00000000000 20 000000 
00000000. 00000 .32(1):50-55.] 

Kaizer EC, Glaser CL, Chaussabel D, Banchereau J, Pascual V, White PC. 
2007. Gene expression in peripheral blood mononuclear cells from 
children with diabetes [J]. J Clin Endocrinol Metab, 92(9): 3705-3711. 

Kruit JK, Brunham LR, Verchere CB, Hayden MR. 2010. HDL and LDL 
cholesterol significantly influence B -cell function in type 2 diabetes 
mellitus [J]. Curr Opin Lipidol, 21(3): 178-185. 

Ledet T, Neubauer B, Christensen NJ, Lundbaek K. 1979. Diabetic 
cardiopathy [J]. Diabetologia, 16(4): 207-209. 

Ma J, Dempsey AA, Stamatiou D, Marshall KW, Liew CC. 2007. 
Identifying leukocyte gene expression patterns associated with plasma 
lipid levels in human subjects [J]. Atherosclerosis, 191(1): 63-72. 


citrate lyase, ACLY)[] [D] BL D] BH] . 000000 
uu.umATPDDODEDULDDLLLULL AUC L 
00, АСУЦПППППППППППППППП 
ПППП ПП ( MacDonald et al, 2009; Guay et al, 
2007,[] TTDM 00000000000 mRNA 
ППППППП ПП П (0 55%)(Масропа!а et al, 
2009), П00000000000000000 









































ОООООоООоОоОоОоОо, 000000000 
О, 000О0О0ОООООООООООООООО 
ОООО, П000000ОООоООоОООООО 
ППППППППППППП 
UUUDUUDDDUDBDBUDBDUuüuüuuunnmgd 
з37ППППППППППППППППШППППП 
ПППППППП.ПППППППШППППП 
ПППППППППППП.ПППШПППППП 
ППППППППШПППППШПППШШППП 
ППППШЦШППШППППППППШППППППП 
ППППППППП.ППППППШПШППППП 
ПППППППШППШППШППППШПП 














MacDonald MJ, Longacre MJ, Langberg EC, Tibell A, Kendrick MA, 
Fukao T, Ostenson CG. 2009. Decreased levels of metabolic enzymes 
in pancreatic islets of patients with type 2 diabetes [J]. Diabetologia, 
52(6): 1087-1091. 

Matsuda Y, Hirata K, Inoue N, Suematsu M, Kawashima S, Akita H, 
Yokoyama M. 1993. High density lipoprotein reverses inhibitory effect 
of oxidized low density lipoprotein on endothelium-dependent arterial 
relaxation [J]. Circ Res, 72(5): 1103-1109. 

Sluimer JC, Kisters N, Cleutjens KB, Volger OL, Horrevoets AJ, van den 
Akker LH, Bijnens AP, Daemen MJ. 2007. Dead or alive: gene 
expression profiles of advanced atherosclerotic plaques from autopsy 
and surgery [J]. Physiol Genomics, 30(3): 335-341. 

Takamura T, Honda M, Sakai Y, Ando H, Shimizu A, Ota T, Sakurai M, 
Misu H, Kurita S, Matsuzawa-Nagata N, Uchikata M, Nakamura S, 
Matoba R, Tanino M, Matsubara K, Kaneko S. 2007. Gene expression 
profiles іп peripheral blood mononuclear cells reflect the 
pathophysiology of type 2 diabetes [J]. Biochem Biophys Res Commun, 
361(2): 379-384. 

Tigno XT, Gerzanich G, Hansen BC. 2004. Age-related changes in 
metabolic parameters of nonhuman primates [J]. J Gerontol A Biol Sci 
Med Sci, 59(11): 1081-1088. 

Vassilopoulos S, Esk C, Hoshino S, Funke BH, Chen CY, Plocik AM, 
Wright WE, Kucherlapati R, Brodsky FM. 2009. A role for the CHC22 
clathrin heavy-chain isoform in human glucose metabolism [J]. Science, 
324(5931): 1192-1196. 

Zeggini E, Weedon MN, Lindgren CM, Frayling TM, Elliott KS, Lango H, 
Timpson NJ, Perry JR, Rayner NW, Freathy RM, Barrett JC, Shields B, 
Morris AP, Ellard S, Groves CJ, Harries LW, Marchini JL, Owen KR, 
Knight B, Cardon LR, Walker M, Hitman GA, Morris AD, Doney AS, 
McCarthy MI, Hattersley AT. 2007. Replication of genome-wide 
association signals in UK samples reveals risk loci for type 2 diabetes 
[J]. Science, 316(5829): 1336-1341. 


